Strategic Planning and Programming Division
Urban Planning Office

September 2009




A )
7- Washington State
 / ’ Department of Transportation



Washington State Department of Transportation
Strategic Planning and Programming Division
Urban Planning Office
401 Second Avenue South, Suite 300
Seattle, WA 98104-2887

SR 164 Bypass Feasibility Study

September 2009
Lorena Eng
Northwest Region Administrator

Prepared by
Parsons Brinckerhoff
999 Third Avenue, Suite 2200
Seattle, Washington 98104

SR 164 Bypass Feasibility Study
September 2009



Participating Agencies and Individuals

The following individuals or groups participated in the SR 164 Bypass Feasibility Study.

City of Auburn:
Dennis Dowdy, Jeff Dixon, Pablo Para, Chris Hankins, and Councilmember Rich Wagner

City of Enumclaw:
Rand Black

King County:
David Gualtieri

Muckleshoot Tribe:
Steve Taylor and Eddy Chu

Puget Sound Regional Council:
Robin Mayhew

WSDOT:
Richard Warren, Chris Picard, Paul Bennett, Rob Brown, Rick Roberts, Jean Mabry, and
Stephanie Weber

SR 164 Bypass Feasibility Study
September 2009



Table of Contents

Chapter 1: EXeCULIiVe SUMMAIY ..coiiiiiiiiiiii it iiii it sninse e aannneeas 1-1
1.1. Coordination and Scope Of StUAY........coeeiiiiiiiiiiie e e 1-2
1.2. Description of Bypass Alignment OPLioNS .........c.iiieiiiiiiieiiiiin e e 1-4
1.3. Traffic Operations and Performance ...........cooooiuiiiieiii e 1-5
1.4. Environmental Effects or CONSLraiNS ........ccoiiiiiiiiiiii e 1-6
1.5. Design Process and CoOSt ESHMALES ......ciiviiiiiiiiii e 1-8
1.6. Cost-Effectiveness COMPAriSON ..........ciieiiiiiiieeiiiii e e et e e e e e e e e et eeaaa s 1-9
IO R @0 ] [od 11 ] T o = USERPPR 1-10

Chapter 2: Introduction and Background ............cooiiiiiiiiiiiiiiiiinennnnn. 2-1
2.1. PUrpoSe Of the STUAY ...ouuiiiii e et e e e e aaans 2-1
2.2. Description of StUdY OPtiONS.....cccuuiii i e aaaa 2-3

2472 W B ToTo |11V e Yo To I @ o] i o] o S 2-5
A €1 o @ ] o] 1T o PP 2-8

Chapter 3: ApProach ... e 3-1

1 300 I @Yo o 1 =11 o] o R 3-1
3.1.1. Decisions Prior to CWG Meeting Initiation .............cccooeeeeiiiiiiieiiiie e, 3-1

3.1.2. CWG OUICOMES ...ttt ettt et e et e e e e e e e e e e e aee e e eaaeeennaeeens 3-2

TR RS T @1 o 1= g 0 1Yo 13 o] PP 3-8

G JZ Y 11 g o T (o] [0 o V0SSP 3-9
00 N I - 1 1P 3-9

T 0V (o o 4 1=T | = | PR 3-11

T2 TR B 1= T | o PSRN 3-11

IR V= LU= 1o I O 41 =4 - U SS 3-12
GG 70 IO /o] o1 11 4 VA=Y g Lo 1Yo =13 PN 3-12

SR 164 Bypass Feasibility Study i

September 2009



3.3.2. COMMUNILY SUPPOI ... ciiiiii et e e e e e e et e e e e et e e e e et e e e eaaaaeaens 3-13

TR TR T = o V7T o o 4 1= 1 = | PR 3-14

3.3.4. Right-of-Way Acquisitions and Residential/Business Displacements.......... 3-14

3.3.5. CONSIIUCION COST...ciiiieiiiiiei e e e e e e e e eaeeenanes 3-15

3.3.6. COSt-EffECtIVENESS. ... 3-15
Chapter 4: ANaly SIS it i i e e 4-1
O I - 1§ TSR 4-1
e O I (11 11 Lo T @ Lo 11 ) £ 4-1

4.1.2. 2030 Baseline FOrECASES ......cciiiiiiiiiiiei e 4-5

4.1.3. 2030 Build (Bypass Options) FOreCaSS.......cccuuiieeiiiiiieeeiiiie e e e 4-6

4.1.4. Operational ANAlYSIS........oociiiiiii e 4-7

A 1V (o] o1 1T o] = U 4-14
4.2.1. BUIlt ENVIFONMENT ...eeiiiiie et e e e e e e 4-16

4.2.2. Natural ENVIFONMENT.......i et e e e e e e 4-26

TR I 1Y T | o P 4-31
4.3.1. SR 18 Diamond INtErChange ..........oieeiiiiii i 4-31

ZZ0C 17 Yoo 11V o ToTo I @] o] 1 o] o FU SR 4-33

L 0C TG T €11 o @] 1o o PP 4-36
Chapter 5: Evaluation and ConNCIUSIONS ...cviiiiiiiiiiiii i 5-1
5.1, Evaluation FINAINGS........iiiiiii et e et e e et e e e et e e e e et e e e eenans 5-1
L0 0 O /o o111 A=Y Lo o =1 R 5-1

5.1.2. COMMUNILY SUPPOI. .. ciiiiiieeiiiie e e e e et e e et e e et e e e e et e e e eeta e eeeanans 5-4

5.1.3. ENVIFONMENTAL ..o e et e e e e e e eeeeanens 5-4

5.1.4. Right-of-Way Acquisition/Business Displacements............ccccceeevieeeiieiiinnnnnnn. 5-6

5.1.5. CONSIIUCLION COST .. .ciiiieiiiiiiie e e e e e e e e e eeeeannnns 5-7

5.1.6. COSt-EffECtIVENESS. ... 5-8

SR 164 Bypass Feasibility Study iv

September 2009



LY o] o (o [V =1 (0] 1T TP 5-8

LT T A\ ] (= 1= PP 5-10

Chapter

Exhibit 1.1
Exhibit 1.2
Exhibit 1.3
Exhibit 1.4
Exhibit 1.5
Exhibit 1.6
Exhibit 1.7
Exhibit 1.8
Exhibit 2.1
Exhibit 2.2
Exhibit 2.3
Exhibit 2.4
Exhibit 2.5
Exhibit 2.6
Exhibit 3.1
Exhibit 3.2
Exhibit 3.3
Exhibit 3.4
Exhibit 3.5
Exhibit 3.6

Exhibit 3.7

B: R I EN C Sttt ittt ittt ettt teaas s rasssssnnsssesnnsssennnsssnnnnnses 6-1

List of Exhibits
Overview of the DOgWOoOd OPLION.........iiiiiiiii e e e e e e e e e e ees 1-4
Overview of the Grid OPLiON .........iiiiii e e ens 1-4
Summary of Future Year (2030) Traffic Operations Evaluation ............cc....cccouun.... 1-6
Environment Effects SUMMANY .........ooiiiiii i 1-6
Right-0f-Way ACQUISITION ......cciiiii e e et e e e e e aa e eaees 1-8
(©0] 0153 1 18 ox 1o T O 0 1= SO 1-8
(Do To |11V oo I @ o] 1 o] s [P 1-9
(€] To I @ o] 1o 1SS 1-9
Y R KT AV Tor 11 Y 1Y, o P 2-1
SR 164 StUAY Ar€a IMAP.....ccuuiieiiiiii e ee e et e e e eara s 2-4
SR 164 CPS Recommended Bypass OPtiONS ........coeeeveiiiieeiiiiiieeeeiin e eeain 2-5
M Street SE Improvements Project by the City of Auburn ...........cc.oooiiiiiiin 2-6
(Do To |11V oo I ® o] 1 o] s SR 2-7
1T [ @] 170} o PP 2-9
Initial Area of Consideration for Bypass Alignments ..........c.cccovieieiiiiiiieecciien e, 3-2
] (== @) o] o [ SRS 3-3
One Mile Separation OPLioN .........ooeiiiii i e e e e e e e e e e eees 3-3
(g le [ CT=To] (o (=T (o] o L=1 1 4V 3-4
Preliminary Dogwood AlIGNMENT ........ccoiiiiii e e e 3-5
Revised One Mile Separation Option with ConNections.............ccceevevviiiiieeeiiiineeenns 3-7

Revised One Mile Separation Option with Dogwood Street Alignment .................. 3-7

SR 164 Bypass Feasibility Study %
September 2009



Exhibit 4.1 Backups prior to an Amphitheater EVENt.........cocoovviiiiiiiii e, 4-2
Exhibit 4.2 Existing Peak Hour Approach VOIUMES.........cccooiiiiiiiiiiiiii e 4-4
Exhibit 4.3 Existing (2007) Conditions Delay/LOS SUMMAIY ..........coouvuiiiiieeeiiiiiiiiaaee e e 4-5
Exhibit 4.4 2030 Baseline Peak-Hour Approach VoIUMES..........ccocuiiiiiiiiiiiiecin e, 4-8
Exhibit 4.5 2030 Baseline Delay/LOS SUMMEAIY .......coeiiiiieiiiaaae e e e e e e eeeetaa e e eeeeeeeees 4-9
Exhibit 4.6 2030 Dogwood Option Peak-Hour Approach Volumes.........cccceeevviiiiiieiiiicneeeeen, 4-10
Exhibit 4.7 2030 Grid Option Peak-Hour Approach Volumes ...........cccccoviiiiiiiiiiiiiciiiiin e, 4-11
Exhibit 4.8 2030 Build Delay/LOS SUMMAIY ........uuuiiiiieaeeeeiiiiaae e e e e e 4-12
Exhibit 4.9 Travel Times (in minutes) from SR 164/SR 18 Interchange to Dogwood Street .. 4-14
Exhibit 4.10 Environmental DiscCipling Categori€S ......ccvuuuiieiiiiiii e 4-15
Exhibit 4.11 Environmental Considerations in the Study Area........ccccoocevviiiieiiiiiiiceeeiiie e, 4-15
Exhibit 4.12 Lake View Proposed Special Plan Area ..........ccccoeiieiiiiiiiiiciiiie e, 4-17
Exhibit 4.13 MuckleshOOt RESEIVALION ........cciiiiiiiiiiie e 4-18
1 o A 0 A = 11 | = U o £ 4-19
Exhibit 4.15 CensuUS BIOCK GrOUPS.......cuuuiieiiiiiiiee i ee e e e et e e e e e et e e e e et s e e e eaa e e eeanans 4-22
Exhibit 4.16 Minority and Low Income, 2000...........uoiiiiiiiiiieieiie e et e e e 4-22
Exhibit 4.17 NOISE-SeNSItiVe LOCALIONS ......cceiiiieiiiiiie e 4-24
Exhibit 4.18 Potential Hazardous Material Site ............cooiiiiiiiiiiiiii e 4-25
Exhibit 4.19 Surface Water and Mapped Wetland LoCations..........cccoeeevvviiiieeiiiiiieeeiiiie e, 4-27
Exhibit 4.20 Effects to Surface Water and Wetlands by Option............ccccoeeieviiiiiceciiieeeeeen, 4-28
Exhibit 4.21 Potential Geologic Hazard Areas .........c.coouuiiieiiiiii i 4-30
Exhibit 4.22 Geologic Hazard Acreage by OPtion ........ccuuiiiiiiiiiii e, 4-30
Exhibit 4.23 SR 18 Diamond INtErChANQE .........ociiiiiii e e 4-32
(S qT1 o] 7902 S B ToTo VYoo To I @] o] 1 o] o HR 4-35
1oL € o I ] 1 o] o 1 4-37
Exhibit 5.1 Traffic Operations Evaluation SUMMAIY .........ccoceiiiiiiieiiiiiie e e e e 5-2
SR 164 Bypass Feasibility Study vi

September 2009



Exhibit 5.2 Built Environment Evaluation SUMMArY ........ccocoiiiiiiieiiiiii e e 5-5

Exhibit 5.3 Natural Environment Evaluation SUMMAIY .........cccuiiieiiiiiiieeiiiieceeeeein e 5-6
Exhibit 5.4 Right-of-Way ACQUISITION ........oiiiiiii e e e 5-7
Exhibit 5.5 Dogwood Option ROW ACQUISITION.........ciiiiiiii e 5-7
Exhibit 5.6 Grid Option ROW ACQUISITION .......uuiiiiiiii ettt e e e e e eaa s 5-7
EXhibit 5.7 CONSLIUCION COSL.. ittt e e e et e e e e e e e eeetta e e e e eeeeeeeees 5-8

List of Appendices
Appendix A: Design Plans, Profiles and Typical Sections
Appendix B: Traffic Operations and Performance Maps
Appendix C: Environmental Review Summary Map
Appendix D: Cost Estimate
Appendix E: Cost-Effectiveness
Appendix F: Evaluation Matrix
Appendix G: Corridor Working Group Meeting Summaries

Appendix H: Hazardous Materials Inventory

SR 164 Bypass Feasibility Study vii
September 2009



A )
7- Washington State
 / ’ Department of Transportation



Chapter 1: Executive Summary

The State Route (SR) 164 Bypass Feasibility Study builds on
the findings and recommendations of the SR 164 Corridor
Planning Study (WSDOT, September 2009) to continue
investigating potential improvements for the westernmost
segment of SR 164 between Auburn Way and Dogwood Street.
The intent of the study is to assess the benefits and challenges
related to a new bypass connector for the SR 164 corridor
within the study area and to highlight issues for future
consideration.

The goals and objectives of this study have been identified to
balance environmental, community, and transportation needs
by developing recommendations for alignment concepts that
are endorsed by the study’s Corridor Working Group (CWG).
The alignment options advanced should address existing and
future operational deficiencies in a manner that is cost-
effective, acceptable to communities along the corridor, and
sensitive to environmental conditions and cultural resources.

The need for the SR 164 bypass roadway was discussed by the
CWG during development of the SR 164 Corridor Planning
Study, and included the possibility that a No-Action alternative
could be the most viable path forward. A new bypass roadway,
if built, would not be a new state route, but a local road
because the bypass would provide a local connection and not
regional connectivity like a state route provides.

The desire by the City of Auburn and the Muckleshoot Tribe
for a bypass is related to reducing congestion through Auburn
on SR 164 (Auburn Way S.), the lack of access to the
Enumclaw Plateau, and the delay of emergency vehicle
response due to congestion on SR 164. A bypass route could
provide congestion relief during events at the White River
Amphitheater and could also reduce delays at the SR 164/SR
18 interchange.

The intent of the technical work for this study was to compare
two bypass options based on specific criteria and identify
issues for future consideration. The two options studied show

View of SR 164 at M Street SE
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the potential benefits such a new facility would provide, but
they should not be considered the only alternatives or the
preferred alternatives. The evaluations and comparisons made
for this study were not intended to result in the
recommendation of a single option for carrying forward.
Additional alternatives and a preferred alternative would be
developed as part of any future environmental review process.

The contents of this report summarize the methodologies used
for this study, as well as its results and findings. This report
describes the alignment options that were developed in terms
of their respective potential to relieve traffic congestion,
possible environmental constraints, design elements and
features, and construction costs. This report documents and
attempts to answer the following questions related to the
bypass:

* Isabypass possible?

* What are the options?

* What are the costs?

* What are the expected benefits?

* What unique challenges, if any, exist?

* What are the implications for other routes?

The report also highlights several alignment and design
decisions that were made through interaction and discussions
with stakeholders based on a variety of constraints and
considerations. The findings of the evaluation and conclusions
for this study are presented in Chapter 5.

1.1. Coordination and Scope of Study

The study area and specific options defined for analysis and
evaluation were developed through coordination with various
agencies and organizations included in the project’s CWG.
This group provided guidance and technical review in a
collaborative format to ensure that the needs and objectives of
the various stakeholders were communicated and understood
throughout the study. Organizations and agencies represented
in the CWG are as follows:

e City of Auburn

SR 164 Bypass Feasibility Study
September 2009

1-2



e City of Enumclaw

* King County

*  Muckleshoot Tribe

» Puget Sound Regional Council (PSRC)

» Washington State Department of Transportation
(WSDOT)

Early scope discussions within the project team (WSDOT and
Consultant) and CWG led to a preliminary decision to
investigate three potential options for this bypass study: a No-
Bypass Option that would target improvements at the existing
Auburn Way interchange, and two bypass options that would
incorporate a new bypass roadway connecting SR 18 with SR
164.

The No-Bypass Option was removed from further
consideration early in the study process as a result of previous
traffic analysis work related to possible widening and
reconfiguration improvements for the existing Auburn Way
interchange (as part of the SR 164 Corridor Planning Study), as
well as follow-up analysis by the project team that identified
significant challenges associated with future improvements at
the existing interchange. Planning-level analysis results for the
2030 No-Bypass alternative showed high levels of traffic
congestion, especially at the SR 164/SR 18 interchange and at
the M Street intersection during peak commute hours. This
was due to increased traffic demands along the corridor and the
physical constraints and right-of-way issues that prohibit
further widening of the current interchange. Appendix B-1
includes details regarding delays and level-of-service (LOS)
for key study intersections along SR 164.

Elements of the remaining two bypass options were developed
incrementally by the project team, and feedback was solicited
from and provided by the CWG. Design decisions relating to
specific alignment paths, interchange location(s), and general
design features were discussed in depth. The resulting
outcomes of these discussions, in terms of the bypass elements,
were incorporated into the two options. Ultimately the
decisions made by the larger group resulted in project

SR 164 Bypass Feasibility Study
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definitions for two bypass options that were deemed reasonable
for further analysis, design, and comparison.

1.2. Description of Bypass Alignhment Options Exhibit 1.1 Overview of

Two alignment options, the Dogwood Option and the Grid Dogwood Option
Option, were developed and evaluated in this SR 164 Bypass
Feasibility Study. These two options are slightly different than
the options recommended for further analysis in the SR 164
Corridor Planning Study, despite similarities in terms of
general connection points and capacity assumptions. As
described in the corridor planning study, the CWG
recommended Bypass Option #1 and Bypass Option #3 for
further analysis as the locally preferred options. Option #1
represented the R Street Bypass and Option #3 was the Noble
Court to R Street Bypass. These options are described in more
detail in the next chapter of this document.

The SR 164 Bypass Feasibility Study builds on the findings

and recommendations of the SR 164 Corridor Planning Study

to continue investigating potential improvements for the

westernmost segment of SR 164 between Auburn Way and

Dogwood Street. The intent of the study is to assess the

benefits and challenges related to a new bypass connector for

the SR 164 corridor within the study area and to highlight Exhibit 1.2 Overview of Grid
issues for future consideration. Option

The primary difference between the options lies in where they
would connect to SR 164 and how they would address peak-
period traffic congestion and localized access and circulation.
Neither option would fully capture the entire travel market
along SR 164 since access to communities and neighborhoods
varies depending on the alignment and associated intersection
connections.

The Dogwood Option would include a new interchange at SR
18 approximately 1 mile east of the existing Auburn Way (SR
164) interchange. It also would include a bypass that connects
the interchange to Dogwood Street at approximately 15™ Street
SE. From that point, this option would rely on Dogwood Street
(improved) to connect the bypass with SR 164. Refer to
Exhibit 1. for an overview map of the Dogwood Option.

SR 164 Bypass Feasibility Study 1-4
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The Grid Option would include the same interchange at SR 18
(and in the same location) that would be provided in the Grid
Option. This option would include a new two-lane bypass
roadway connecting this interchange to SR 164 at Muckleshoot
Plaza, and roadway extensions on R Street and 12" Street SE
to provide a more complete grid network in the study area.

Exhibit 1. provides an overview of the Grid Option. Appendix
A contains more detailed design plans, profiles, and typical
sections for the two options.

1.3. Traffic Operations and Performance

In terms of general traffic performance, both options would
provide relief from traffic congestion compared to the future
year (2030) Baseline or the No-Action alternative.

Nonetheless, the analysis findings indicate that the Dogwood
Option would fare better with respect to circumventing the core
congestion hotspots along SR 164 between Auburn Way and
Dogwood Street due to the connection point being located
farther east. Appendix B includes traffic operations and
performance maps.

By comparison, the Grid Option would provide a greater level
of network redundancy and would allow for additional travel
routes for internal circulation within and through the study
area. With regard to delays, LOS, and travel times, both
options would provide similar performance benefits for traffic
trying to reach SR 18 and would result in comparable
improvements in traffic delay at the majority of the
intersections evaluated. However, in terms of redistributing
traffic across multiple routes and relieving critical high-
congestion intersections such as SR 164 at M Street, the Grid
Option would improve local conditions more effectively.
Exhibit 1.3 on the following page summarizes the evaluation of
traffic operations.

SR 164 Bypass Feasibility Study
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Exhibit 1.3 Summary of Future Year (2030) Traffic Operations Evaluation

Measure of Dogwood Option Grid Option
Effectiveness

Level-of-Service Maijority of intersections

would operate at LOS A,
B, or C. Two intersections
would operate at LOS E or
F depending on the peak-
hour period.

Majority of intersections
would operate at LOS A, B,
or C. One to three locations
would operate at LOSE or F
depending on the specific
peak-hour period.

Travel Times Travel times along this bypass
route would be reduced by up
to 45 to 50 percent compared to
baseline conditions along SR
164. Travel times are generally

similar to the Grid Option.

Travel times along this bypass
route would be reduced by up to
40 to 45 percent compared to
baseline conditions along SR
164. Travel times are generally
similar to the Dogwood Option.

1.4. Environmental Effects or Constraints

A review of environmental effects and constraints for each
option revealed only a small number of potential concerns, of
which most were deemed modest in magnitude and breadth. A
wide range of elements were reviewed and analyzed as part of
the environmental review process (refer to Exhibit 1.4 and
Appendix C: Environmental Review Summary Map). Key
items targeted and identified as potential built environment
constraints were primarily related to land use (residential
properties), tribal lands, farmlands, environmental justice
populations, and noise effects. Potential effects and/or
constraints related to the natural environment for the two
options were mainly concentrated in areas of erosion and
liquefaction hazards, and potential effects to surface water and

wetlands.

Exhibit 1.4 Environment Effects Summary

Resource

Dogwood Option

Grid Option

Built .
Environment

13.7 acres of residential/public use
land to roadway use. Five
residences would be acquired.

12.2 acres of tribal land to roadway
use. Five residential acquisitions
could be owned by the Tribe.

3.8 acres of farmland of statewide
importancel and 8.9 acres of
prime farmland® if irrigated (no
acres if drained) to roadway use.

Roadway widening along Dogwood

» 22.8 acres of residential, office, and
heavy industrial use land to
roadway use. No residences
would be acquired.

e 14.1 acres of tribal land to roadway
use. Land owned by Muckleshoot
Tribe Realty Trust Services would
be needed for acquisition.

» 12.2 acres of farmland of statewide
importancel and 3.0 acres of
prime farmland® if irrigated (0.3

SR 164 Bypass Feasibility Study
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Resource Dogwood Option Grid Option
Street SE would require acres if drained) to roadway use.
adjustments to existing utilities, A Puget Sound Energy substation is
resulting in minor adverse effects. located adjacent to the alignment

» Minority and low-income populations at the intersection of 12" Street
may be displaced as a result of SE and M Street SE. Future
the five residential acquisitions. coordination with Puget Sound
All populations would experience Energy would be needed to
similar project-related effects, ensure that the alignment
such as increases in traffic noise. maintains necessary setbacks at

+ White Lake Cemetery and residential the substation. Any adjustments
areas at SR 18 and M Street SE to the existing utilities would result
and along Dogwood Street SE in minor adverse effects from
may experience an increase in relocation or temporary
traffic noise. disruptions in service.

« One site with a past Leaking » All populations would experience
Underground Storage Tank similar project-related effects,
incident and a current such as increases in traffic noise.
Underground Storage Tank in Residential areas at SR 18 and M
operation is located within the Street SE, west of M Street SE
design alignment along Auburn- and 12" Street SE, and at the 17"
Black Diamond Road, north of SR Street SE and R Street SE
18. intersection may experience an

increase in traffic noise.
» One site with a past Leaking

Underground Storage Tank
incident and a current
Underground Storage Tank in
operation is located within the
design alignment along Auburn-
Black Diamond Road, north of SR
18.

Natural » Protected species and/or habitat are » Protected species and/or habitat are

Environment

not expected within the design
alignment.

» Surface water totaling 0.35 acre is
located within the design
alignment.

» Wetlands totaling 0.17 acre are
located within the design
alignment.

» The entire design alignment is located
within a Critical Aquifer Recharge
Area. A water quality report and
stormwater collection, detention,
and/or treatment facility would be
required.

» Erosion Hazard areas of 5.35 acres

are located within the design
alignment.

not expected within the design
alignment.

» Surface water totaling 0.62 acre is
located within the design
alignment.

» Wetlands totaling 0.97 acre are
located within the design
alignment.

» The entire design alignment is located
within a Critical Aquifer Recharge
Area. A water quality report and
stormwater collection, detention,
and/or treatment facility would be
required.

» Erosion Hazard areas of 6.61 acres
are located within the design
alignment.
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Resource

Dogwood Option

Grid Option

» Moderate Liquefaction Hazards areas
of 16.9 acres are located within
the design alignment.

» No High Liquefaction Hazard areas
are located within the design
alignment.

» The design alignment includes 26.0
acres of Moderate Liquefaction
Hazard areas.

» High Liquefaction Hazard areas of
0.73 acre are located within the
design alignment.

Note: Definitions of the different types of farmlands can be found in section 4.1.1.3 of this report.

1.5. Design Process and Cost Estimates

The design elements for each option were prepared based on

guidance and standards contained within various design

manuals, such as the WSDOT Design Manual (January 2009).
The Grid Option, with its east-west and north-south roadway
extensions beyond the bypass roadway, would require a greater

amount of private and public land and property than the

Dogwood Option (Exhibit 1.).
Exhibit 1.5 Right-of-Way Acquisition

Dg%\;\i/gr?d Grid Option
Right-of-Way
Private Land Right-of-Way (Tribal) 12.2 acres 14.1 acres
Public Right-of-Way Needs (Dogwood Street) 1.5 acres 8.7 acres
Residential/Business Displacements
Residential Units (Full Acquisitions) 5 (1.1 acres) 0
Businesses (Full Acquisitions) 1 (0.6 acre)
The potential construction costs for both options were based on
existing year (2009) planning-level estimates that included a
full range of elements, such as general capital costs (grading,
pavement, curbs, etc), right-of-way, environmental mitigation,
and various cost contingencies (Exhibit 1.6).
Exhibit 1.6 Construction Cost
Dogwood Option Grid Option1
New SR 18 Interchange $48,150,000 $48,150,000
Bypass Roadway $30,260,000 $27,840,000
Secondary Roadways $16,360,000
Total Bypass Option Cost $78,410,000 $92,350,000
Total Bypass Cost Per Lane-Mile $37,931,000 $41,749,000

'Potential substation relocation was not included in the construction cost of the Grid Option.
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Because of the greater scale of the Grid Option in terms of
actual paved area and the magnitude of roadway components,
individual cost elements were generally 15 to 20 percent higher
for that option than for those related to the Dogwood Option.
Overall aggregated costs for the Grid Option were also 15 to 20
percent higher than for the Dogwood Option, primarily due to
secondary roadways included in the Grid Option. The bypass
and secondary roadways are shown in Exhibits 1.7 and 1.8.
However, on a per lane-mile basis, the difference in cost
between the two options is only 10 percent (approximately).
Appendix D includes additional cost-estimate data and
provides more details of the various cost elements.

Exhibit 1.7 Dogwood Option Exhibit 1.8 Grid Option
Bypass Roadway Bypass and Secondary Roadways

1.6. Cost-Effectiveness Comparison

While the outcomes of this study show that a new roadway
connection between SR 164 and SR 18 may likely provide
congestion-reduction benefits on SR 164 within the designated
study segment, a high-level comparison of the overall
effectiveness of each option was made using a general “project
value” measure comprised of travel-time benefits and
construction costs. This measure was specifically represented
by the ratio of travel-time benefits and overall construction
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cost. Additional details on cost-effectiveness are provided in
Appendix E. Based on this general measure, the value of the
Dogwood Option for providing congestion-reduction benefits
would be marginally higher than that for the Grid Option.

1.7. Conclusions

The evaluation and comparison of the two bypass options
revealed that — cost not withstanding — a new roadway
connection between SR 164 and SR 18 would likely benefit the
existing Auburn Way (SR 164) corridor within the defined
study area in terms of peak-period congestion relief, mobility,
and access. Additionally, the two options or bypass themes
may prove to be reasonable candidates to carry forward in
subsequent studies if and when additional environmental
reviews and design efforts are conducted in the future. More
study and discussion would need to occur as part of any future
environmental review process. A summary evaluation matrix
in Appendix F highlights the key benefits and differences
between the general bypass alignments examined.

Based on the traffic analysis results, a new bypass facility
between SR 164 and SR 18, such as those assumed under the
Grid Option or Dogwood Option, would likely provide
congestion-reduction benefits along SR 164 compared to a No-
Action (baseline) alternative by shifting traffic demands away
from the core SR 164 “hot-spot” locations within the study area
(e.g., the on- and off-ramps at the SR 18/Auburn Way
interchange). By drawing traffic to a new bypass connector,
critical eastbound backups on SR 18 in the existing Auburn
Way interchange area (particularly during the evening
commute hours) may also be reduced. Further studies of the
SR 18 corridor in this area that include the existing and new
proposed interchanges would be needed to determine the
magnitude of these mainline benefits.

The potential effects of the two options on the built and natural
environments would likely be modest given the current
environmental conditions in the study area. Despite the
topographic challenges and steep slopes in certain portions of
the study area, no major design issues were noted in the
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conceptual design process that would restrict the construction
of either bypass roadway facility.

With regard to project value, both options appear to show some
level of feasibility in terms of providing congestion-reduction
benefits at a reasonable cost. Specifically in the context of
cost-effectiveness, where benefits are weighed against costs,
the ratio of east-west point-to-point travel-time benefits to
construction costs was used as one form of comparison for
cursory differentiation. Using this measure, the Dogwood
Option was found to potentially provide slightly greater value
when compared to the Grid Option. If additional measures
and/or inputs were incorporated to gauge the cost-effectiveness
of the options (e.g. in a future environmental study), a more
robust measure of project value could be captured.

SR 164 Bypass Feasibility Study
September 2009

1-11



A )
7- Washington State
 / ’ Department of Transportation





